Introduction
Cancer patients have an increased demand for health information on their disease (Protiere et al. 2012) . The acquisition of health information is an extensive process that depends on several internal and external factors. Medical consultation is the most utilized source to achieve health information about medical condition (Keinki et al. 2016 ). Due to time restrictions of the medical staff it is difficult to response to all requirements of particularly cancer patients. Another limiting factor is the various level of health literacy among cancer patients making it complicated to provide health information to the right extent and in the right form. "Health literacy" is a short but complex term with a manifold meaning and defined in several ways (Friedman and Hoffman-Goetz 2008; Sorensen et al. 2012 ). It was firstly described by Simonds (Simonds 1974) . In the report of Healthy People 2010 by the U.S. Department of Health and Human Services the following definition of health literacy was used: "The degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions" (Ratzan and Parker 2000; Sevices 2000) . A conceptual framework described health literacy as the connector between literacy skills (containing reading, writing, basic mathematics, speech and speech comprehension skills) and individual abilities and health-related information (Institute of Medicine Committee on Health,which was applied on EU-citizens in eight European countries. Germans insured by the statutory health care system reached an average health literacy score of 31.9. That score was below the index value of 33.8 which was reported in the European Health Literacy Survey. Forty-five percent of the participants had a knowledge level which was rated as problematic and for another 14.5% it was rated as inadequate (Zok 2/2014) . These numbers are also consistent with the results of an analysis of elderly women newly diagnosed with breast cancer where about half of the patients were classified as having limited health literacy (Halbach et al. 2016) . Inadequate health literacy is associated with poorer psychosocial health and increased anxiety (Halbach et al. 2016) , lower use of preventive services, higher rates of emergency department utilization, greater risk of hospitalization, increasing costs for the health care system (Collins et al. 2012; Sevices 2000) , decreased medication adherence and knowledge of disease (Sorensen et al. 2012) . The Internet as a potential source of gaining health information takes an important role (Warren et al. 2014 ). In the era of computer and smartphone technology associated with the advantage of global accessibility (Richards et al. 1998; Wasserman et al. 2014 ) the Internet reduces barriers to accessing health information (Arora et al. 2008) . The concept of shared decision-making that is applied especially for cancer and chronic disease expects the patient to be well informed about diagnosis, symptoms, treatment and sequelae (Arora et al. 2008) . Therefore, a vast amount of variable eHealth interventions was developed for providing health care information and support. Usually they are based on computer or other electronic devices (smartphone, tablet) and delivered through the Internet (Ventura et al. 2013) . Several computer-based health communication systems like CHESS showed favorable results (Gustafson et al. 2008) . Even though the Internet provides a great potential for accessible health care information it also carries critical risks. Within the chaos of inconstant information, it can be very difficult to identify health information of high quality from the Internet and to discern which resources are reliable or appropriate. Many websites are biased due to selfpromotion, advertisements, and are commercial. In addition, claims without evidence, uncontrolled chat rooms and blogs complicate the information-seeking process (Barnes et al. 2003; Feufel and Stahl 2012; Gustafson et al. 2008; Wasserman et al. 2014 ). The quality of information is heterogeneous and false information may lead to distrust in the practitioner or wrong decision-making (Ebel et al. 2015) . In consideration of the lack of knowledge about Internet usage behavior of German cancer patients our questionnaire aimed to generate data on their attitudes towards and dealing with eHealth offers to improve providing health information. Considering the vast amount of electronic health sources for cancer patients and the importance to use such information in the light of shared decision making, eHealth literacy of cancer patients was another focus of this study. eHealth literacy is defined as: "The ability to seek, find, understand, and appraise health information from electronic sources and apply the knowledge gained to addressing or solving a health problem" (Norman and Skinner 2006b ).
Methods and patients
The questionnaire was derived from the first version of a questionnaire on information needs of cancer patients and the Internet (Ebel et al. 2015) . We modified and added questions regarding eHealth interventions and eHealth literacy investigations. Furthermore, we used the Patient eHealth Readiness Questionnaire (PERQ) as a basis for measure the eHealth use behavior of patients (Jones 2013) . Other items on eHealth literacy were developed by the researchers. For this we took literature on technology, acceptance and eHealth literacy into account and used existing questionnaires such as the eHealth literacy scale (eHEALS) by Norman and Skinner as a basis and enriched it by other items that we regarded relevant for our purpose (Norman and Skinner 2006a) . A pilot version of the questionnaire was developed and tested by 19 participants. The participants we surveyed were attending a series of standardized lectures on complementary and alternative medicine (CAM). The questionnaires were delivered to participants at the beginning of the lecture. These lectures were organized in cooperation with the regional cancer societies and are financially supported by the Techniker Krankenkasse, a public health insurance. The presenter explained the items of the questionnaire as well as the importance of the survey for the German Cancer Society at the beginning of the lectures. We asked the participants to hand back the questionnaires anonymously at the end of the lecture while leaving the room. The questionnaire consisted of seven parts:
1. Demographic data (six questions: status (patient before or after treatment, relative, or other), age, gender, diagnosis, year of initial diagnosis and education level). 2. Data on general Internet usage (three questions: concerning frequency and setting of Internet usage and quality of Internet connection). 3. Data on eHealth usage (two questions: concerning frequency and variable eHealth offers). 4. Data on eHealth literacy (eight items: concerning understanding, finding, secureness, usefulness, reliability and knowledge growth of health information provided through the Internet; finding and usage of smartphone/tablet Apps).
5. Data on Single Item Literacy Screener (one question). 6. Data on frequency of using health information resources (one question). 7. Satisfaction with the lecture.
We used closed questions, providing a list of possible answers (e.g., how often did you use the internet in the last three months? daily; several times a week; several times a month; rarer; never). Concerning the eHealth literacy Items the questionnaire contains eight statements that were assessed by the participants using Likert scales (e.g., the understanding of health-related Internet offers I have already used was good: 1 = I totally disagree to 10 = I totally agree, including the possibility to choose "I have not used health related Internet offers yet"). According to the ethics committee at the University Hospital of the Friedrich Schiller University at Jena, an ethics vote was necessary (Number: 5153-05/17). IBM SPSS Statistics 24 was used for data collection and analysis of frequencies and associations were carried out using Chi-squares test and ANOVA; p < 0.05 was considered significant. In this article, we present data on general internet usage, eHealth usage, eHealth literacy and Single Item Literacy Screener within German cancer patients.
Results

Demographic data
The questionnaire was delivered in six lectures to 256 participants. From those, 142 (55.5%) participants returned the questionnaire (see Table 1 ). Among these, 108 (76.1%) were patients under current or after treatment. The percentage of female participants was 64.1%. Concerning age, the arithmetic mean value was 62 years. Only 16.2% of the participants were 50 years or younger. The most frequent tumor was breast cancer (35.2%) followed by colorectal cancer (7.7%) and prostate cancer (7.0%). Majority of participants (65.5%) had their initial cancer diagnosis 1-10 years ago. The education level was categorized in low, middle and high according to the German educational system: low education level contains no graduation, elementary school and general school degree; middle education level contains secondary modern school and technical diploma; high education level contains high school diploma and college degree.
Data on general Internet usage
Of 142 participants, 70 (50.4%) stated that they use the Internet daily and 42 (30.2%) several times a week, which was categorized in "frequent Internet usage". 7 (5.0%) participants stated the Internet usage both several times a month and rarer. Of 13 (9.4%) participants, who stated that they never use the Internet, 12 had no Internet access and 1 chose the option "I don't know". These were categorized as "poor Internet usage". There was no difference for general Internet usage in terms of gender. Nevertheless, there was a statistically significant difference regarding age (p = 0.001): Among participants younger than 51 years old all and among 51-65 years old 91.1% showed a "frequent Internet Usage". 62.5% of participants older than 65 years showed "frequent Internet usage" and therefore 37.5% showed "poor Internet usage". 77.1% stated that their Internet connection was fast enough and just 10% did not have Internet access. The frequency of general Internet usage depended on the quality of Internet connection (p = 0.001).
Participants possessing an Internet speed that was fast enough for their requirements were using the Internet more frequently than those possessing an Internet speed that was too slow. Most of the participants (86.4%) were using the Internet through a computer at home and 16.8% at work. 44.8% through a mobile device and solely 5.6% were using the Internet through public access.
Data on eHealth usage
Of 142 participants, 126 answered the question about the frequency of using eHealth offers. A majority (55.6%) of the attendees reported that they use them from time to time and just 10.3% regularly. We categorized this group as "frequent use". Participants who chose the options "I have already used them once" (14.3%), "I would use them but I have not yet" (12.7%) and "they are out of question for me" (7.1%) were categorized as "rare use". Although there was no statistically significant difference for frequency of eHealth usage regarding gender (p = 0.468), we want to mention that 40.0% of the men and 56.4% of the women were using eHealth offers frequently. In respect to age groups, there was no statistically significant difference although the proportion of participants using eHealth offers under 51 years old was 82.6%, 51-65 years old was 71.1% and over 65 years old was 56.8% (p = 0.099) and showed a declining trend with rising age. Participants of the low level of education group were using eHealth offers with a proportion of 61.5% frequent. While the proportion of those of the high education level group was 72.2%. Despite our expectations there was also no statistically significant difference (p = 0.442). We proposed to our participants a selection of eHealth services and asked them to indicate which they already used. 78.4% of participants have used the Internet for searching health information followed by 46.6% who were seeking medical terms in an online encyclopedia and 39.3% who were searching for medical specialists in the Internet. The latest eHealth innovations such as smartphone Apps, fitness trackers and eBooks were used quite rarely (see Fig. 1 ).
Data on eHealth literacy
The next items were gathered by a Likert scale from 1 (I totally disagree) to 10 (I totally agree) as it is already described in the methodic part. "The comprehension of health-related Internet offers, which participants have already used was good" was stated with 6.5, where 10 means that the participants totally agreed to the statement. There was no difference in regard of comprehension of Internet offers regarding gender. We realized that the older the participant was, the lower was the mean value of comprehension (p = 0.02). While the group under 50 years old reached an arithmetic mean value of 7.8, the group between 51 and 65 years old yielded 6.33 and over 65 years old achieved 6.28 (10 = total agreement to the statement). Furthermore, the association between the level of education and comprehension of health-related Internet was statistically significant. While participants of low education level reached a mean value of 5.25, those of high education level achieved 7.15 (p = 0.002).
With the next item we evaluated whether the participants know where they can find suitable health information for their requirements. The arithmetic mean value was 6.1. There were no differences in terms of gender, age or level of education. There was also no statistically significant association regarding the frequency of Internet usage, although we expected that participants using the Internet more frequently were more skilled in finding health information.
The item that explored the sense of feeling safe while making treatment decisions based on Internet information yielded a mean value of 4.64. Compared to the mean values of the other items it was very low (see Fig. 2 ). Neither gender nor age was associated with this item. It is interesting that participants of the low education level yielded a mean value of 5.56, of the middle education level 4.71 and of the high one 4.13.
The next item examined the usefulness of health-related Internet offers that were already used by the participants for their decision-making process. The mean value was 4.82 and it is noteworthy that 12.5% saw no benefit from eHealth offers for their decision-making process. There was no association between this item and gender or level of education. Participants under 51 years (6.11) achieved a significant higher mean value than those between 51 and 65 years (4.11) and over 65 years (4.64) (p = 0.015). The next item examined if participants felt sure in allocating Internet content into reliable and unreliable information. The mean value was 4.28 and thus, it was the lowest of all items (see Fig. 2 ). There was no statistically significant difference for this item in respect to gender, level of education and frequent usage of eHealth offers. In this case there was a statistically significant association regarding age (p = 0.047). Participants under 51 years old yielded 5.25, while those between 51 and 65 years old reached 3.68 and over 65 years old achieved 4.25.
The next item evaluated how health-related Internet offers that were already used raised the medical knowledge of our participants. The mean value was 6.33 and ranked among the highest values (see Fig. 2) . Concerning gender and level of education there was no statistically significant connection. Yet we found that attendees younger than 51 years scored 7.42, between 51 and 65 years 6.0 and those older than 65 years yielded 5.92. This result showed, that younger participants could use the Internet better for gaining medical Information for their decision-making process (p = 0.046). Participants who regularly used eHealth offers (7.85) also showed statistically significant (p = 0.036) better values than participants who used them irregularly (6.24) or participants who have not used them yet (5.30).
The last two items aimed to assess the usage of innovative mobile health applications. We examined if participants know how they could find suitable Apps for their health care. The mean value was 4.85 and 17.8% stated that they absolutely don't know how to find suitable Apps. Therefore, attendees younger than 51 years reached the mean value 6.40 in contrast to those older than 65 years who yielded 4.81 (p = 0.047). There was no difference for this item in respect to gender, level of education and frequency of usage of eHealth offers (Fig. 3) .
The second item evaluated whether participants know how to use these health Apps through a smartphone or a tablet. The mean value was 4.86 and 18.8% stated that they absolutely do not know how to use smartphone/tablet Apps. There was no connection regarding gender. Although there was a trend that younger participants were more skilled in using health care Apps there was no statistically significant result (p = 0.505). Attendees of lower education level reached higher mean values (5.33) than those of higher education level (4.32) without any statistically significant result (p = 0.155). Also, participants who were frequent users of eHealth offers, hence more skilled, scored higher mean values than those who used eHealth offers rarely (p = 0.146). There was no association for this item in terms of gender.
The inner consistency of our eHealth literacy items showed a satisfactory reliability tested with Cronbach alpha = 0.851.
Data on Single Item Literacy Screener (SILS)
The SILS identifies adults who need help with printed health material by asking: "How often do you need to have someone help you when you read instructions, pamphlets, or other written material from your doctor or pharmacy?". Possible answers were 1-never, 2-rarely, 3-sometimes, 4-often and 5-always (Morris et al. 2006) . We decided to identify scores greater than 2 as a positive result. Thus, the SILS was positive in 35.2% of the participants and categorized as "limited reading ability". Of those, 25% sometimes, 7% often and 2.1% always needed help. The arithmetic mean value of all participants was There was a strong connection between the SILS and the comprehension of eHealth offers that were already used by participants (p = 0.001). Participants with adequate reading ability scored a mean value of 7.08 and those with limited reading ability 5.68.
Data on frequency of using health information resources
The last part of our questionnaire asked the participants how often they used information sources (i.e. medical staff, relatives, friends, Books, Internet) for their health issues in the last month. The majority (56.4%) asked 1-4 times a month, followed by 17.3% who used information sources in 5-9 times a month. There was no association between feeling secure using eHealth offers and the frequency of doing so.
Discussion
To our knowledge, this study is the first one which used an internally consistent eHealth Literacy Scale developed from formerly published scales and combined this instrument to an examination of the general Internet usage behavior and the usage of eHealth services among cancer patients and relatives. Evaluating the frequency of general Internet usage, we found that younger patients were using the Internet more often than elderly (p = 0.001) as it was already reported in other studies (Laurent et al. 2012; Ludgate et al. 2011) . Concerning gender, we could not find any difference whereas diverse results can be found in several other studies. Some concluded that the characteristic profile of a frequent Internet user was young, female and well-educated (Dewalt et al. 2004; Eheman et al. 2009; Laurent et al. 2012; Protiere et al. 2012) . In contrast, a German study stated that more male, young and well educated people used the Internet for health information seeking (Gerd 2003) . Even if the frequency of using eHealth services was not statistically significantly associated with age (p = 0.099), there was a trend in our study that younger participants also used them more often comparable with the general Internet usage.
We did not find a statistically significant association between the level of education and the usage of eHealth offers for gaining medical knowledge about the disease. This is also reported in the literature where a serious and life threatening diagnosis like cancer is described as a powerful incentive for both, high and poor educated patients, to seek information and gain knowledge (Lee et al. 2012 ). This motivation seems to minimize the gap in between high and poor educated patients.
Additionally, we could not find statistically significant associations between education level and the eHealth literacy items. Yet, consistent with the literature, participants with low education showed a poorer comprehension of eHealth services than those with middle and high education (p = 0.002). In contrast to the poor comprehension, participants with lower education less often reported feeling insecure while using health information from the Internet. Moreover, poor education goes along with a higher rating of one's own capability to find suitable health Apps. One explanation for this might be that higher education goes along with a more skeptical attitude towards information found on the Internet and a more realistic appraisal of one's own abilities. In fact, higher educated participants were more skeptical whether they would be able to distinguish reliable information from less reliable one.
Accordingly, higher education does not seem to suffice to discern reliable and useful information from less qualified information. As a consequence, besides increasing health literacy, it will be important to improve skills to navigate and analyze health information presented in the Internet or using health applications.
Participants who used eHealth offers regularly more often reported that this expanded their medical knowledge. While, experience seems to be one prerequisite for feeling confident with eHealth offers. Participants using the Internet more often did not rate themselves more skilled in finding eHealth offers for their requirements. Participants who used eHealth services regularly only had a trend to a better assessment of reliability. The triangular relationship between education level, health outcome and health literacy is well reported in the literature. Low education level and low health literacy are associated with poor health outcomes and vice versa (Howard et al. 2006; Nutbeam 2008; Paasche-Orlow et al. 2005; van der Heide et al. 2013) . The ability to decide whether a health information is reliable or not is an important aspect of health literacy (Sevices 2000).
As the Internet most probably soon will become the most often used source of information and Apps and their interactivity will offer big chances to improve health care, eHealth literacy must become an important focus for education. Simply relying on the younger generation being more familiar with the web will not solve the problem.
Adequate reading ability is a prerequisite for searching, finding, assessing and processing health information. Therefore, it is part of health literacy and often used to evaluate the latter. There are several possibilities to measure adequate reading ability, e.g., WRAT (Wide Range Achievement Test), REALM (Rapid Estimate of Adult Literacy in Medicine), TOFLHA (Test of Functional Health Literacy in Adults) and SILS (Single Item Literacy Screener). Except for WRAT, they test reading ability on health related materials (Dewalt et al. 2004) . We integrated the SILS into our questionnaire because it was just one question and therefore a very comfortable and fast possibility to evaluate the reading ability on health related information. 35.2% of our participants had inadequate reading ability. That means that the participants needed sometimes, often or always help with medical information. In the literature there were differing data on reading ability. This may be due to the differing study populations regarding gender, age, ethnicity, level of education and others. One research article found limited reading ability measured by the SILS of 23% (Morris et al. 2006) . Another review that used the TOFLHA revealed that low health literacy was 26% and marginal health literacy was 20% (Paasche-Orlow et al. 2005) . As proposed in the article of Morris et al., we can combine low and marginal health literacy into one group, which can be referred to as limited reading ability (Morris et al. 2006) . That resulted in a limited reading ability of 46%.
We assessed the association between reading ability and our comprehension item on eHealth related services and found a highly significant correlation (p = 0.001). Yet, eHealth literacy comprises many more features which must be addressed in trainings for lay people in order to safely integrate eHealth services in the health care system. Furthermore, eHealth literacy is not a static construction, it is evolving and adapting influenced by the six core skills (traditional literacy, health literacy, information literacy, scientific literacy, media literacy, and computer literacy) proposed in "The lily model" (Norman and Skinner 2006b). Such a comprehensive training might help to reduce the gap between available electronic resources and the patients' capability to use them.
In fact, we urgently need more detailed research on when, how and to whom a skills training for eHealth literacy should be designed. Most urgently needed are skills trainings for rating the trustworthiness as well as the applicability of the information on one's own situation.
The main limitation of our survey is that the sample is not representative. Participants who answered the questionnaires were attending lectures on complementary and alternative medicine (CAM). In the literature it is well known that the clientele is usually female, highly educated and highly motivated in gaining medical knowledge concerning their disease (Huebner et al. 2014; Paul et al. 2013 ) which is consistent with our demographic data indicating that 64% were female. A further limitation is that a part of the participants were preselected by the sponsoring public health insurance company "Techniker Krankenkasse" that actively invited their insurees from the regional disease management programs for breast cancer patients (35%). This clientele is also known to be highly educated. This also explains the major proportion of higher educated participants in our sample (see Table 1 ).
Conclusion
The results of our questionnaire showed that the Internet was an important factor of providing health material-50.4% were using the Internet daily. The younger the participants were or the better the Internet connection was, the more often the Internet was used. Most frequently the participants used eHealth "health-related information from the Internet". We proved that both, higher educated and younger participants understood eHealth services better than poor educated and elderly. Younger attendees or those who were using eHealth services regularly were able to use health-related Internet services better for their decision-making process compared to older ones and ones who were using them rarer. We also identified that younger participants were both more confident in allocating healthrelated Internet information into reliable or unreliable facts and more capable of gaining medical knowledge through eHealth services. The latter was also associated with the frequency of usage of eHealth services. Younger participants even knew better how to find suitable health Apps for their health care. Approximately one-third of our attendees had limited reading ability. Participants with adequate reading abilities had a better understanding regarding to eHealth services.
The two items with the lowest mean value were "I feel safe making decisions based on eHealth services" and "I can differentiate reliable from unreliable eHealth services". These answers point to the low confidence of the participants in their eHealth literacy and ability to profit from Internet usage regarding health care.
For physicians besides providing understandable health Information promoting eHealth literacy in patients may be an upcoming task. Raising awareness on the benefits from eHealth services may be in focus of a continuous health care education. Further research is needed to comprehend the information needs and the usage behavior of eHealth services of our patients to improve their eHealth literacy skills and hence their medical condition and satisfaction with health care.
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